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Abstract 
A rapid interpretation of river water quality is a compulsory since river is a dynamic ecosystem, influenced by various activities 
in the river bank.  Hence a preliminary rapid river water quality status determination using pollution index on locations near IPB 
Dramaga Campus was simulated.  Based on grab sampling on 5 sites in River Cihideung, River Ciapus, and Lake of PPLH, all 
water quality parameter met water quality standard class III for fisheries and animal husbandry as stipulated in Government 
Regulation No 82/2001.  Application of water pollution index towards 5 sampling sites (selected by location map consideration) 
denotes good water quality status with water pollution index ranging from 0.728 to 0.892. 
© 2016 The Authors. Published by Elsevier B.V. 
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1. Introduction 
Water forms the chief constituent of ecosystem. Water sources may be mainly in the form of rivers, lakes, 
glaciers, rain water, ground water etc. Besides the need of water for drinking, water resources play a vital role in 
various sectors of economy such as agriculture, livestock production, forestry, industrial activities, hydropower 
generation, fisheries and other creative activities. The availability and quality of water either surface or ground, have 
been deteriorated due to some important factors such as increasing population, industrialization, urbanization etc.[1]. 
Water is the prime natural resource. Accepting this importance and short supply of means for biological needs 
and uphold for economic and growth activities of all kinds is a matter of highest concern [2]. 
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In the case of rapid and urgency need for instance pollution occurs due to accident in a particular water body, 
rapid water quality assessment applying a tool that quickly determines the pollution level is a necessary.  Hence the 
usage of water pollution index is beneficial for providing an initial quick assessment result of water quality status.    
Water pollution index estimation endeavors single value which decrease the big quantity of parameters and 
represent data in a simple way [2]. This preliminary rapid water quality assessment must be followed by regular 
water quality monitoring of the water resources which is necessary to assess the quality of water for ecosystem 
health. Rivers and lakes are the most studied environments, as these are the environments where freshwater is more 
accessible for population [3]. 
Water pollution index is an approach which minimizes the data volume to a great extent and simplifies the 
expression of water quality status. Calculation of water quality index is based on number of physico-chemical and 
bacteriological parameters [2]. An important and widely used WQI was developed by the National Sanitation 
Foundation of the United States (NSF) in 1970, based on a survey that determined the nine most important 
parameters driving overall water quality [4]. 
As a campus that cares on the environment, Bogor Agricultural University (IPB) needs to assess all aspects of the 
environment both biotic and abiotic around Dramaga campus. One aspect studied is the condition of water quality 
around Dramaga campus. This study aimed to rapidly determine river and lake water quality status around Dramaga 
campus by applying water pollution index. 
2. Materials And Methods 
Water quality parameter determined referred to Government Regulation No 82/2001 on water quality and water 
pollution management, class III for fisheries and animal husbandry. Method of water quality analysis was based on 
[6]. Water quality sampling locations at IPB Dramaga Campus Bogor Indonesia, determined by considering map of 
location were visualized at Fig. 1.   
Water quality status was assessed by water pollution index method referring to the Minister of Environment 
Decree No. 115/2003 on Guidelines for Determination of Water Quality Status. Water pollution index was 
calculated by the following measures.  Formula in Excel was used for calculation: 
 
x Selection of parameters that exist in the water quality standard. 
x Calculation of Ci/Li for each parameter for each sampling location. Ci is measured water quality parameter. 
Li is standard water quality for each parameter. 
x The usage of value (Ci/Li) measurement if the value is smaller than 1.0, and the use of (Ci/Li) new if the value of 
(Ci/Li) measurement greater than 1.0.  (Ci/Li) new = 1.0 + P log (Ci/Li) measurement 
x Determination of the average value and the maximum value of the overall Ci/Li [(Ci/Li)R and (Ci/Li)M]. 
x Determination of  water pollution index:  
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Where Pij is pollution index for a specified water quality purpose (j), Ci is measured water quality parameters, Lij is 
standard water quality parameter for each parameter at specified water quality purpose (j), (Cij/Lij)M is Cij/Lij 
maximum, (Cij/Lij)R is Cij/Lij average. 
 
x PiJ was then compared with the criteria shown at Table 1 [7]. 
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Fig. 1.  Water quality sampling location around IPB Dramaga. 
A1: Upstream River Cihideung before water treatment plant             A4: Downstream River Ciapus after water treatment plant 
A2: Lake PPLH IPB                                                               A5: Outlet of FPIK lake flowing to River Cihideung 
A3: Upstream River Ciapus before water treatment installation 
 
Table 1. Pollution index and water quality status criteria. 
Pollution Index Water Quality Status 
   0  Pij  1.0 Meet quality standards (good) 
1.0 < Pij  5.0 Lightly polluted 
5.0 < Pij  10 Moderately polluted 
          Pij  10 Heavily polluted 
3. Results And Discussion 
In order to obtain a raw description of water quality of River Ciapus, River Cihideung, and lake in the near of 
Dramaga Campus of IPB, a grab sampling on water quality parameter was performed on 5 sites. As many as 29 
water quality parameters were measured. Those parameters were compared to threshold water quality [5] class III for 
fisheries and animal husbandry (Table 2). 
Water quality standard stipulated in Government Regulation of Indonesia (GR) No 82 /2001 on Water Quality 
and Water Pollution Management was applied in assessment of river water quality. This GR has 48 freshwater water 
quality parameter including physical parameter, inorganic chemical parameter, organic chemical parameter, 
microbiology, and radioactivity. There are 4 classes of water quality within this GR namely class 1 as potable water 
sources, class 2 for water recreation, class 3 for fisheries and animal husbandry, class 4 for agriculture. 
Provincial government has an obligation to set up river class for the river flowing within its area. Once the river 
has already been set up its class, all stakeholders have to make any effort to obey this determined class. Provincial 
government then monitors regularly river water quality 3 times/year. Storet Index or Water Pollution Index is 
normally applied in analysis and interpretation of river water quality [7]. 
 
 
 
A3 
A4 
A1 
A2 
A5 
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Table 2.  Water quality of River Cihideung, River Ciapus, and lake nearby IPB  Dramaga campus. 
No Parameter ClassIII Unit A1 A2 A3 A4 A5
1 Temperature 24Ǧ30 oC 25.4 29.8 26.1 26.4 30.0
2 TDS 1000 mg/l 47.00 33.00 50.00 50.00 45.00
3 TSS 400 mg/l 81.67 8.17 17.00 24.00 26.00
4 pH 6Ǧ9 Ǧ 6.06 6.64 7.21 7.41 6.74
5 DO ε3 mg/l 4.10 5.88 5.50 5.70 6.00
6 BOD 6 mg/l 1.15 0.84 0.61 1.68 2.14
7 COD 50 mg/l 35.68 27.79 21.78 22.16 28.73
8 NǦNO2 0.06 mg/l 0.0072 0.0084 <0.000028 <0.000028 <0.000028
9 NǦNO3 20 mg/l 2.0444 0.9409 2.0608 1.4515 2.4067
10 PǦTotal 1 mg/l 0.0691 0.0608 0.0914 0.0589 0.0736
11 Sulfide(S=) 0.002 mg/l <0.002 <0.002 <0.002 <0.002 <0.002
12 FreeChlorine 0.03 mg/l <0.018 <0.018 <0.018 <0.018 <0.018
13 Arsen(As) 1 mg/l <0.002 <0.002 <0.002 <0.002 <0.002
14 Boron(B) 1 mg/l <0.001 <0.001 <0.001 <0.001 <0.001
15 Fluoride(F) 1.5 mg/l 0.042 0.030 0.052 0.048 0.460
16 Cadmium(Cd) 0.01 mg/l 0.011 0.009 0.007 0.012 <0.005
17 ChromVI(Cr6+) 0.05 mg/l <0.01 <0.01 <0.01 <0.01 <0.01
18 Mercury(Hg) 0.002 mg/l <0.001 <0.001 <0.001 <0.001 <0.001
19 Selenium(Se) 0.05 mg/l <0.01 <0.01 <0.01 <0.01 <0.01
20 Zeng(Zn) 0.05 mg/l 0.022 <0.008 <0.008 <0.008 0.038
21 Copper(Cu) 0.02 mg/l <0.015 <0.015 <0.015 <0.015 <0.015
22 Plumbum(Pb) 0.03 mg/l <0.03 <0.03 <0.03 <0.03 <0.03
23 Cobalt(Co) 0.2 mg/l <0.02 <0.02 <0.02 <0.02 <0.02
24 Phenol 1 μg/l <0.01 <0.01 <0.01 <0.01 <0.01
25 Cyanide 0.02 mg/l <0.01 <0.01 <0.01 <0.01 <0.01
26 OilandGrease 1000 μg/l <0.01 <0.01 <0.01 <0.01 <0.01
27 DetergentǦMBAS 200 μg/l <0.05 <0.05 <0.05 <0.05 <0.05
28 ColiformGroup 10000 MPN/100ml 2300 400 400 400 2300
29 FecalColiform 2000 MPN/100ml 400 0 0 0 400
 PollutionIndex   0.892 0.728 0.731 0.871 0.734
 Status   Good Good Good Good Good
Note:  Government Regulation No 82 /2001 on Water quality and water pollution management. 
     Class III: Water quality for fisheries and animal husbandry. 
      A1:  Upstream River Cihideung before water treatment plant   
      A2:  Lake PPLH-IPB  
      A3:  Upstream River Ciapus before water treatment plant 
      A4:  Downstream River Ciapus after water treatment plant 
      A5: Outlet of FPIK lake flowing to River Cihideung 
 
In order to assess the suitability of water for diverse usages, there is a need to develop an index similar to the air 
quality model that will categorize the quality of water. This index should integrate the significant physico-chemical 
and biological constituents of water and present them in a simple, yet scientifically defensible manner [4]. 
Calculation of water pollution index to determine the healthiness of the river and lake was also carried out. All 5 
sampling sites denote pollution index (0.728-0.892), pointing out good water quality, especially for the purpose of 
fisheries and animal husbandry. The water quality might still support the life of fish and other aquatic creatures in 
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this river and lake [8]. Campus activity might not bring about an effect to the healthiness of the river and lake. 
However, to convince this initial rapid assessment result, a series of water quality parameter samplings representing 
much more spatial and temporal need to be pursued to obtain a through description of river and lake water quality 
status of IPB Dramaga Campus.   
All five sampling sites at River Ciapus, River Cihideung, and lake at PPLH displayed water quality parameter 
fulfilling standard for fisheries and animal husbandry [5].   
Several literatures cited the importance of water quality index application in determination of river water quality 
status.  Water quality index plays a major role in water quality assessment of a given source as a function of time and 
other influencing factors [2]. 
Water quality index (WQI) is a valuable and unique rating to depict the overall water quality status in a single 
term that is helpful for the selection of appropriate treatment technique to meet the concerned issues. However, WQI 
depicts the composite influence of different water quality parameters and communicates water quality information to 
the public and legislative decision makers [1]. 
Rapid water quality assessment using grab sampling was also reported by Banerjee and Srivastava (2009), 
Effendi et al. (2015), grab surface water samples from 12 locations were collected, processed and analyzed for 11 
pre-identified variables. Besides providing the raw baseline data, the information was normalized and integrated by 
applying WQI. The average surface water quality surrounding IIE-Pantnagar was found to be satisfactory in terms of 
its potability after conventional treatment and disinfection. Another report of water quality index usage by Kumar et 
al (2014) stated that based on the WQI results majority of the samples are falling under excellent to good category 
and suitable for drinking water [11]. 
Water Quality Index was also applied in Dokan Lake, Kurdistan region, Iraq using ten water quality parameters 
(pH, Dissolved Oxygen, Turbidity, Conductivity, Hardness, Alkalinity, Sodium, Biochemical Oxygen Demand, 
Nitrate, and Nitrite). The results indicated that water quality of Dokan Lake declined from Good in the years 1978, 
1979, 1980, 1999, 2000 and 2008 to Poor in 2009. The impact of various anthropogenic activities was evident. It is 
suggested that monitoring of the lake is necessary for proper management. Application of the WQI is also suggested 
as a very helpful tool that enables the public and decision makers to evaluate water quality of lakes [12]. 
Any number of water quality measurements can serve, and have already been used, as indicators of water quality. 
However, there is no single measure that can describe overall water quality for any one body of water, let alone at a 
global level. As such, a composite index that quantifies the extent to which a number of water quality measures 
deviate from normal, expected or ‘ideal’ concentrations may be more appropriate for summarizing water quality 
conditions across a range of inland water types and over time [13]. 
The water quality index is principally designed to (1) provide numbers so that various waters can be compared 
directly with one another, (2) allow for comparison of water-quality changes with time, (3) indicate waters of both 
"good" and "bad" quality, and (4) provide values which managers and other nontechnical personnel can use more 
easily to characterize water quality [14]. 
4. Conclusion 
Based on grab sampling on 5 stations in River Cihideung, River Ciapus, and Lake of PPLH, all water quality 
parameters met water quality standard class III for fisheries and animal husbandary as stipulated in Government 
Regulation No 82/2001. Application of water pollution index towards 5 sampling sites denotes good water quality 
status with water pollution index ranging from 0.728 to 0.892. 
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